Kepler’s Second Law

_______________________

(Law of Equal Areas)

As the planet moves, an imaginary line joining the planet and the Sun sweeps out equal areas in equal time intervals. (Freedman, p75) As the planet moves closer to the Sun it moves faster then when it is farther away.

Newton’s First Law of Motion:

_________________________

That every body continues in it’s state of resting or of moving uniformly in a straight line, except insofar as it is driven by impressed forces to alter it’s state. (Densmore, p96)

planet planet

time T time 2T

We introduce another body, ie the Sun, which will be in the center of the orbit.

Sun

Connect the points to the sun.

Sun

Newton’s proof: Book 1 Propopsition 1 Section 2

__________________________________________

These two triangles have the same area.

They both have the same height...

and the same base.

Therefore these two triangles do have the same areas. By Euclid I.38: Triangles which are on equal bases

_________ and in the same parrallels equal one another.

Therefore these two triangles do have the same areas. By Euclid I.38: Triangles which are on equal bases

_________ and in the same parrallels equal one another.

Therefore these two triangles do have the same areas. By Euclid I.38: Triangles which are on equal bases

_________ and in the same parrallels equal one another.

If there are no other forces acting on the planet the planet will go in a straight line.

...you can find the point of intersection in the new line of motion.

By connecting the intersection point to the origin we can find another triangle with the same area.

By connecting the intersection point to the origin we can find another triangle with the same area.

These two triangles have the same area by Euclid I.38.

_________

Like before the two triangles have the same height and base.

Like before the two triangles have the same height and base.

Like before the two triangles have the same height and base.

Like before the two triangles have the same height and base.

They have the same areas.

They have the same areas.

They have the same areas.

They have the same areas.

The blue areas are the same.

The purple areas are the same.

Therefore these areas are the same.

time 3T

time 2T

time T time 3T

time 2T

time T

The planet moves so that the two triangles have equal areas in equal times.

time 3T

time 2T

time T

The planet moves so that the two triangles have equal areas in equal times.

time 3T

time 2T

time T

The planet moves so that the two triangles have equal areas in equal times.

time 3T

time 2T

time T

The planet moves so that the two triangles have equal areas in equal times.

time 4T

time 4T time 4T time 5T

Each of these areas are equal each other.

Each of these areas are equal each other.

Each of these areas are equal each other.

Each of these areas are equal each other.

time T time T time T time T time T time T time T time 2T time 2T time 2T time 2T

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of time T.

At intervals of another time T.

At intervals of another time T.

Kepler’s second law states that as the planet moves, an imaginary line joining the planet and the Sun sweeps out equal areas in equal time intervals. (Freedman, p75) As the planet moves closer to the Sun it moves faster then when it is farther away.

References

__________

Beicher, Robert J., Raymond A. Serway, and John W. Jewett Jr. Physics: For Scientists and Engineers with Modern Physics.

____________________________________________________ Orlando, Florida: Saunders College Publishing, 2000.

David Joyce’s Euclid on www.math.ubc.ca/~cass/courses/m308-02.html

________________________________________

Densmore, Dana. Newton’s Principia: The Central Arguement.

_____________________________________ Trans. William H. Donahue. Santa Fe, New Mexico: Green Lion Press, 1995.

Edwards, C. Henry, and David E. Penney. Single Variable

_____________ Calculus. Upper Saddle River, NJ: Prentice Hall, 1998.

________

Freedman, Roger A., and William J. Kaufmann III. Universe.

________ New York: W.H. Freeman and Company, 2002.

Project by Corinne Lee 45672003.

Merry Christmas! and Happy New Year!!